Bilirubin. Solubility and interaction with albumin and phospholipid.
Bilirubin is generally considered a lipophilic substance, and its neurotoxicity is ascribed to an affinity for lipids in the central nervous system. In the present paper, it is shown that the solubility of bilirubin in apolar solvents and in triglycerides is low and increases with solvent polarity. Consequently, bilirubin should not be characterized as lipophilic. The solubility in aqueous buffers was studied under exclusion of light and was found lower than previously reported, about 7 nM at pH 7.4, temperature 37 degrees C, increasing with higher pH, approximately in inverse proportion with the squared hydrogen ion concentration. Binding of bilirubin to human serum albumin was studied by the rate of oxidation with peroxidase of the free ligand at equilibrium. The stoichiometry of proton involvement in the binding process was investigated by acidimetric titration. It is concluded that precipitation of bilirubin in vivo is thermodynamically possible. It was further demonstrated by light absorption spectroscopy that bilirubin forms a complex with phosphatidylcholine in diethyl ether and that an aqueous suspension of phosphatidylcholine enhanced aggregation of bilirubin. Transfer of bilirubin dianion from its complex with plasma albumin and precipitation of bilirubin acid with phosphatidylcholine in membranes of nerve cells is therefore possible and may account for the neurotoxicity.